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Abstract
Background: Long-term engagement in exercise and physical activity mitigates the progression of disability and increases
quality of life in people with Parkinson disease (PD). Despite this, the vast majority of individuals with PD are sedentary. There
is a critical need for a feasible, safe, acceptable, and effective method to assist those with PD to engage in active lifestyles. Peer
coaching through mobile health (mHealth) may be a viable approach.
Objective: The purpose of this study was to develop a PD-specific peer coach training program and a remote peer-mentored
walking program using mHealth technology with the goal of increasing physical activity in persons with PD. We set out to examine
the feasibility, safety, and acceptability of the programs along with preliminary evidence of individual-level changes in walking
activity, self-efficacy, and disability in the peer mentees.
Methods: A peer coach training program and a remote peer-mentored walking program using mHealth was developed and
tested in 10 individuals with PD. We matched physically active persons with PD (peer coaches) with sedentary persons with PD
(peer mentees), resulting in 5 dyads. Using both Web-based and in-person delivery methods, we trained the peer coaches in basic
knowledge of PD, exercise, active listening, and motivational interviewing. Peer coaches and mentees wore FitBit Zip activity
trackers and participated in daily walking over 8 weeks. Peer dyads interacted daily via the FitBit friends mobile app and weekly
via telephone calls. Feasibility was determined by examining recruitment, participation, and retention rates. Safety was assessed
by monitoring adverse events during the study period. Acceptability was assessed via satisfaction surveys. Individual-level changes
in physical activity were examined relative to clinically important differences.
Results: Four out of the 5 peer pairs used the FitBit activity tracker and friends function without difficulty. A total of 4 of the
5 pairs completed the 8 weekly phone conversations. There were no adverse events over the course of the study. All peer coaches
were “satisfied” or “very satisfied” with the training program, and all participants were “satisfied” or “very satisfied” with the
peer-mentored walking program. All participants would recommend this program to others with PD. Increases in average steps
per day exceeding the clinically important difference occurred in 4 out of the 5 mentees.
Conclusions: Remote peer coaching using mHealth is feasible, safe, and acceptable for persons with PD. Peer coaching using
mHealth technology may be a viable method to increase physical activity in individuals with PD. Larger controlled trials are
necessary to examine the effectiveness of this approach.
(JMIR Mhealth Uhealth 2018;6(2):e42)   doi:10.2196/mhealth.8074
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Introduction
Background
For persons with Parkinson disease (PD), exercise and physical
activity reduce impairments, improve function, enhance quality
of life, and potentially modify disease progression [1-4]. Despite
this evidence and recommendations by neurologists to exercise
[5], most individuals with PD are physically inactive [6].
Walking, a highly accessible form of physical activity, has been
shown to decline early in the course of the disease and therefore
is an important target of intervention [7,8]. Results of exercise
trials in PD reveal the benefits of moderate-intensity walking
to reduce disability [9,10]. Although the optimal dose of
moderate-intensity exercise in PD is not known, exercise
guidelines published by the American College of Sports
Medicine [11] for older adults are routinely applied to persons
with PD [12,13]. Recommendations consist of 150 min of
moderate-intensity exercise per week, the equivalent of
approximately 30 min, 5 days per week [11,14]. Studies in PD
reveal a pattern of sedentary behavior with 73% failing to reach
this recommendation [15]. Studies that have successfully
engaged participants with PD in exercise have typically done
so under highly controlled conditions, in a clinical setting, under
the direct supervision of a health care professional [10,13,16].
However, it is often not feasible or cost-effective for health care
professionals to administer exercise programs on an ongoing
basis, and clinic-based programs present many logistical barriers
over the long term (ie, time constraints, transportation) [17].
A sustainable, scalable approach to increasing participation in
long-term physical activity is needed to reduce disability in
people with PD. We propose that training peers as coaches,
using mobile health (mHealth) technology to facilitate remote
interactions, may be a viable approach to help motivate people
with PD to participate in exercise over the long term [18]. Peer
coaching is a form of support in which peers with the same
condition share disease-specific information, strategies for
implementing lifestyle changes, and provide psychosocial
support to overcome challenges associated with living with a
particular condition [19,20]. Peer coaches who successfully
participate in regular exercise could support sedentary peers to
increase physical activity through cooperative goal setting,
modeling the desired behavior, and providing regular feedback
toward goals via shared mHealth platforms [20,21].
A growing knowledge base supports the use of peer coaching
for people with chronic health conditions [20,21]. For example,
those who underwent coronary artery bypass graft surgery
experienced increased physical activity and self-efficacy with
peer coaching [22]. Studies suggest that peer-led interventions
in older adults and in individuals with type 2 diabetes were just
as effective in increasing physical activity as professionally
delivered interventions [23,24]. A significantly greater effect
for long-term maintenance of physical activity (including
walking) was found for a peer-led physical activity intervention
compared with a control group that received pedometers and
access to an exercise facility [25]. In a systematic review of
peer-delivered physical activity interventions, increases in
physical activity with peer mentoring were greater than those
of an attention-matched control group and a no-intervention
control group [19].
No theoretically based peer-led program for increasing physical
activity currently exists for people with PD. A training program
for peer mentors is needed to provide people with PD the skills,
knowledge, and support needed to begin this new role [23].
Mentoring people with progressive neurological diseases, such
as PD, to increase their physical activity presents several
challenges, such as addressing problems with motor skill loss,
the nonmotor symptoms such as apathy, as well as the
progressive nature of the disease.
Higher self-efficacy for exercise among people with PD has
been associated with successful participation in physical activity
and therefore may be an important target of treatment [26].
Vicarious experiences, goal setting, and the provision of regular
feedback have all been identified as important elements in
increasing self-efficacy for exercise [26,27]. Integrating mHealth
technology into the peer-mentoring approach could provide a
means of incorporating the critical self-efficacy elements into
daily life. Previous peer-mentored interventions have used
pedometers to increase physical activity; however, the use of
an activity tracker that also allows for real-time sharing of
accumulated walking data (via FitBit friends) provides a more
robust mechanism to increase self-efficacy. Using an activity
tracker (FitBit) and becoming FitBit friends allows for remote
interaction while simultaneously providing a medium for
vicarious experiences, social comparison, and daily feedback
on walking goals.
Objectives
The purpose of this study was to develop a PD-specific peer
coach training program and a remote peer-mentored walking
program using mHealth technology with the goal of increasing
physical activity in persons with PD. Moreover, we set out to
examine the feasibility, safety, and acceptability of the programs
along with preliminary evidence of individual-level changes in
walking activity, self-efficacy, and disability in the peer mentees.
Methods
Development of the Peer Coach Training Program
(Peer Coaches Only)
Theoretical Framework
A peer coach training program was developed by the authors
based on the self-determination theory and Bandura’s social
cognitive theory [28,29]. The self-determination theory proposes
that autonomy (supported through individualized goals in
partnership with coach and by enhancing empowerment),
competence (supported through coach focusing on acceptance
and affirmations of previous and ongoing successes and
strengths with physical activity), and relatedness (supported
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through FitBit friends and weekly phone conversations) drive
motivation for behavior. The social cognitive theory is focused
on building self-efficacy through social structures and
experiences to drive behavior change. Peer mentoring, with the
addition of regular mHealth interactions, may increase social
comparison and enhance self-efficacy, leading to the adoption
of increased physical activity. The program incorporated key
elements from other successful peer coach training programs
[20,22,23,30] as well as content that was identified as being
important to persons with PD.
Training Program
Before the in-person training, peer coaches were asked to review
printed and Web-based educational materials independently
over a 1- to 2-week period in their homes at a self-selected pace
(approximately 3-4 hours). Educational materials were provided
in both hard copy (printed material, handbooks) and on a flash
drive with links to websites that provided an overview of PD,
the benefits of exercise, strategies to improve motivation, and
the benefits of social support as well as an introduction to the
activity tracker and peer support [16,31-34]. Information on
ethics, roles, and responsibilities of being a peer mentor, and
community resources were also provided. Next, peer coaches
participated in two, 4-hour, in-person training sessions, separated
by 1 week, at the Center for Neurorehabilitation at Boston
University. The training program was administered by a physical
therapist who was board certified in neurology (CCS). The
topics included motivational interviewing, active listening,
action plans, and instruction on the technology used in this study
and were presented through lectures, discussions, and
role-playing (Textbox 1). Case examples related to living with
PD were used to integrate these concepts and strengthen skill
acquisition.
Study Design and Participants
Trained peer coaches were matched with peer mentees of the
same sex based on previous successful peer support programs
that matched peer pairs by sex [20,22,35]. Each peer dyad
participated in the walking program. All outcomes were assessed
at baseline and post intervention with the exception of walking
activity, which was measured with the activity tracker at baseline
and then during the final 7 consecutive days of activity tracking
(Figure 1).
Adults with idiopathic PD were recruited through a patient
registry at the Center for Neurorehabilitation at Boston
University and postings in the newsletter of the American
Parkinson Disease Association, MA Chapter, Information and
Referral Center. Interested individuals were screened in person
for eligibility. Inclusion criteria included a diagnosis of
idiopathic PD (using UK Brain Bank Criteria), Hoehn and Yahr
stage of 1-3, Montreal Cognitive Assessment (MOCA) >24, a
stable dose of Parkinson’s medications for at least 2 weeks
before study onset, able to walk without physical assistance or
an assistive device for at least 10 continuous minutes, and able
to effectively communicate with recruitment personnel.
Exclusion criteria were a diagnosis of atypical Parkinsonism,
more than 2 falls in the previous month (due to safety reasons),
a score of 3 or greater on item number 3 of the Freezing of Gait
questionnaire (often or always freezing with walking), and
serious comorbidities (ie, heart failure, diabetes mellitus, or
cancer) that may interfere with the ability to participate in a
walking program. Trained research assistants, who were not
involved in the intervention, completed the assessments. Those
participants who were meeting or exceeding national exercise
guidelines [11,14] by engaging in brisk walking greater than or
equal to 150 min per week, measured by self-report, before
study onset, were designated as peer coaches. Those who were
not walking or walking below this level, before study onset,
were designated as peer mentees. This study was approved by
the Institutional Review Board at Boston University. Informed
consent was obtained from all study participants.
Peer-Mentored Walking Program
Initial Setup
The peer coaches and mentees were given a wireless activity
tracker (FitBit Zip) and were instructed on how to use the device
during their initial visit to the Center for Neurorehabilitation at
Boston University. Participants were instructed on how to view
their daily accumulated steps on the activity tracker screen.
They were assisted with syncing this tracker with their device(s)
(smartphone, tablet, or laptop). Coaches were instructed on how
to become friends on the Fitbit mobile app, so they were
prepared to instruct mentees during their initial interaction.
Walking Goal, Action Plan, and mHealth Interactions
The peer coach contacted the peer mentee, either by phone or
email, within 1 week of completing the peer coach training to
schedule an initial conversation. This initial conversation
focused on establishing rapport, jointly determining the 8-week
walking goal for the mentee, and developing the initial action
plan. The walking goals for mentees were increased from the
step averages obtained via the activity tracker during the baseline
period. There was no predetermined increase for the walking
goal, as this was individualized and based on the peer coach
and peer mentee’s mutually agreed-upon goal and action plan.
The peer coach did not have an explicit step goal. The action
plan specified the location, days of the week, time of the day,
duration, and with whom the peer mentee would engage in
walking activity. The peer coach and peer mentee did not walk
together, and instead, they each walked in their own self-selected
environment. The action plan also included an assessment of
the participant’s confidence in their ability to reach their goal.
If their confidence to achieve the goal was lower than 80%, the
goal was revised until their confidence in achieving the goal
was elevated to 80% or greater. The peer coach also instructed
the peer mentee on how to become FitBit friends during the
initial interaction and explained how they could assess the
walking goal and view each other’s steps remotely. Peer pairs
viewed the steps they accumulated over the week using the
FitBit friends option. The FitBit friends feature allows for remote
interaction between the peer coach and peer mentee, providing
an opportunity for regular feedback (ie, cheering with an emoji
or instant messaging) on progress toward goals. Mentees could
see the coach’s step counts, providing a social comparison and
vicarious experiences leading to greater self-efficacy among
mentees.
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Textbox 1. Peer coach training program: in-person skill-based learning components.
Motivational interviewing
• Spirit
• Partnership
• Empowerment
• Acceptance
• Compassion
• Evocation
• Skills
• Open-ended questions
• Affirmations
• Reflections
• Summaries
• Processes
• Engaging
• Focusing
• Evoking
• Planning
• Goals
• Specific
• Measurable
• Achievable
• Relevant
• Timed
Active listening
• Building rapport
• Enhancing understanding
• Establishing trust
Technology
• FitBit management
• Donning
• Changing batteries
• Syncing with personal device
• Using the app
• Using the friends function
Action plans
• Self-management
• Assist with specifics (day, time, location, duration, with whom)
• Identifying barriers
• Dealing with conflict
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Figure 1. Participant flowchart.
Weekly Phone Calls
The peer coach and mentee engaged in phone conversations
weekly over the 8-week study period from the convenience of
their own homes. Peer coaches were given paper calendars for
scheduling weekly phone calls and guiding checklists to guide
peer discussions to ensure that they were adhering to the
recommended techniques for peer mentoring. Peers discussed
the following elements on the guiding checklist: assessing the
walking activity goal of the peer mentee, progress made,
problems encountered, strategies to overcome barriers, and
resources available. They jointly solved the problem about how
to increase participation in walking activity within daily life at
home and in the community.
Guidance and support was provided by the physical therapist
on the research team to the peer coaches via conference calls,
following the initial and 4-week mentor-mentee conversations.
This included reinforcing the role of the peer coach, ensuring
successful use of the activity tracker, and strategies to assist
coaches with potential challenges encountered when mentoring
the peer mentee.
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Outcomes
Feasibility
Feasibility was determined by examining recruitment,
participation, and retention rates. Recruitment was assessed by
examining recruitment rates and the sample characteristics of
those recruited. Participation was assessed by monitoring the
completion of phone calls between the peer coach and peer
mentee, which were recorded by the peer coaches on a calendar
(63%, 5/8 calls set as criteria), and use of the mHealth platform
(80%, 4/5 peer pairs as criteria). Retention was assessed by
tracking the number of participants who completed the peer
coach training program (coaches only) and mentored walking
program (coaches and mentees) (80%, 5/6) retention for peer
coach training program and 80% (9/11) retention for mentored
walking program set as criteria).
Safety
Adverse events were monitored throughout the study period.
Participants were instructed to contact a research assistant if
there were any falls or a change in status that led to medical
attention. Contacts were to be recorded in a database by the
research assistant.
Acceptability
At the final assessment, peer coaches responded to 12 questions
about their satisfaction with the training program and 7 questions
about their perception of the effectiveness of the training
program. Acceptability criteria were set as 80% (4/5) of
participants were satisfied to very satisfied, agreed that the
training was clear , and had confidence in their ability to coach
after the training . A 1-hour focus group was conducted with
all peer coaches 1 week after the last peer interaction to discuss
successes, challenges, and reactions to the peer coaching
experience. A research assistant took detailed notes throughout
the session. Peer mentees responded to 13 questions about their
satisfaction with the peer coach program (80% satisfied to very
satisfied, endorsed the peer interaction was enjoyable, and built
confidence to manage physical activity were set as criteria).
Walking Activity
Using the activity tracker, walking was measured as average
steps per day for 7 days, active minutes per week, and the
frequency of achieving 30 min of fairly very active minutes
over 7 days before the peer-mentored walking program began
and again over the last 7 consecutive days in which the activity
tracker was worn. Research assistants downloaded all activity
data during the participants’ last study visit.
Self-Efficacy
Self-efficacy was measured using the Self-Efficacy for
Walking-Duration, a 10-item questionnaire that assesses
self-efficacy for walking moderately fast for 5-min increments,
beginning with 5 min and increasing to 40 min. For each item,
participants indicated their confidence to execute the behavior
on a 100-point percentage scale comprising 10-point increments,
ranging from 0% (not at all confident) to 100% (highly
confident). The internal consistency of this scale has been found
to be excellent (alpha>.95) [36].
Disability
Disability was measured using the Late Life Function and
Disability Instrument (LLFDI), which assesses disability in
community-dwelling older adults [37]. The 16-item disability
component has the participant rate activities, in terms of
frequency and difficulty, for each item in this section (eg, How
often do you participate in a given activity; to what extent do
you feel limited in doing a particular activity?) The LLFDI
limitation-scaled score ranges from 0-100 points. A score of 0
indicates no to low participation, whereas a score of 100
indicates high levels of participation in socially defined life
tasks.
Data Analysis
Feasibility, safety, and acceptability measures were analyzed
using descriptive statistics. Mean changes were calculated for
all secondary outcomes, and individual change scores were
assessed to determine if they exceeded the minimal detectable
change (MDC) or minimally clinically important difference
(MCID), if known.
Data collected from peer coaches during the focus group and
responses to open-ended questions in the satisfaction surveys
were analyzed and coded for themes. Data from peer mentees’
open-ended questions within the satisfaction surveys were also
analyzed and coded for themes. Coding for themes was
completed by 1 researcher (CCS) with review by 2 additional
researchers (TE and LQ).
Results
Feasibility: Recruitment Capability, Participation, and
Retention
A total of 15 potential participants expressed interest in taking
part in the study. In addition, 2 individuals did not agree to
participate because they had pre-existing conflicts with the
scheduled peer coach training sessions. Of the 13 that agreed
to participate, 1 participant was excluded due to lower extremity
peripheral neuropathy and the other due to cognitive impairment.
This resulted in 11 participants enrolled in the study. One peer
coach dropped out of the study due to time constraints. A total
of 5 peer coaches completed the peer coach training. In
summary, 10 individuals participated in the study, 5 peer
coaches and 5 peer mentees (Figure 1). All individuals that
finished the peer coach training (n=5) completed their roles as
peer coaches over the 8-week intervention period. All peer
mentees (n=5) completed the 8-week mentored walking
program. All peer coaches and peer mentees exceeded the 80%
criteria for retention. In all, 4 out of the 5 peer pairs completed
100% of weekly calls. Moreover, 1 peer pair missed 2 weekly
calls due to scheduling conflicts. All peer dyads reached the
63% criteria for participation. A total of 4 out of the 5 peer pairs
used the FitBit activity tracker and friends function without
difficulty. Furthermore, 1 peer pair had technological difficulties
(loss of the FitBit device, management of the battery, or syncing
the activity tracker with a personal device).
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Resulting Sample Characteristics The majority of the participants were male and highly educated.
Participant characteristics are presented in Table 1.
Table 1. Demographics of participants.
Peer mentee, n=5Peer coach, n=5Variable
63.4 (2.06)64.6 (4.04)Age in years (SD)
16.8 (1.02)18.0 (0.89)Education in years (SD)
3 (60)3 (60)Male, n (%)ᵃ
4 (80)5 (100)Race: white, n (%)ᵃ
6.2 (2.2)5.2 (1.24)Disease duration in years (SD)
Hoehn and Yahr stageᵃ
13Stage 1
31Stage 2
11Stage 3
aFrequency counts (percentage of sample).
Safety
No adverse events occurred over the duration of the study.
Acceptability
All peer coaches (100%, 5/5) agreed that the material presented
in the training was clear; however, some (40%, 2/5) reported
difficulty with the length of the in-person training sessions and
had suggested shorter sessions. The majority (80%, 4/5) of the
peer coaches felt confident in their ability to be a peer coach
after the training; however, 1 individual (20%) was neutral in
their confidence to be a peer coach. All peer mentees (100%,
5/5) enjoyed interacting with their peer coaches. The majority
(60%, 3/5) of peer mentees agreed that their peer coaches helped
them to become confident to manage their walking activity;
however, 2 (40%) of the peer mentees were neutral about the
peer coach building their confidence. All participants (100%,
10/10) who participated in the peer interaction would
recommend this peer coaching program to others with PD. All
participants (100%, 10/10) were satisfied or very satisfied with
the peer coach training or peer-mentored walking program.
Participant Perspectives (Focus Group and
Open-Ended Questions)
Peer Coach Training
Peer coaches recommended shorter in-person training sessions
due to fatigue and difficulty learning new material all at one
time. Peer coaches had a positive reaction to learning coaching
skills, which included active listening, and being flexible and
nonprescriptive. Coaches reported ease of use with the training
manual and Web-based resources that were completed
independently in the home environment.
Peer-Mentored Walking Program
Themes that emerged from peer coaches and peer mentees
included factors that enhanced or deterred rapport or
communication as well as factors that enhanced or deterred
physical activity. Rapport and communication enhancers
included sharing feelings, goals, and experiences. All peer
coaches reported being able to successfully interact with their
peer mentee via the mHealth platform. Some participants desired
face-to-face interactions to enhance rapport. One example of
this theme was a participant stating:
Starting with a face-to-face meeting establishes
rapport and would be helpful.
Others indicated that they “would have liked to meet the person”
and that they would have liked to “do some things together.”
Rapport and communication deterrents included time constraints,
power dynamics, and difficulties hearing over the phone. This
theme, specifically power dynamics, was illustrated by 1 peer
coach stating:
She [mentee] kept changing subjects and not
answering questions that I [coach] asked.
Physical activity enhancers included competition and activity
monitoring by peer pairs using the activity tracker and mHealth
app. Peer coaches described the effect of sharing walking data
via the mHealth platform as creating a “friendly competition,”
a “gentle rivalry,” and “encouraging each other.”
One participant commented when asked about what was positive
about the peer interaction:
...the competitive nature was even more motivating
than just using the FitBit [alone].
Physical activity deterrents included time constraints with 1
peer coach stating:
I was going through a really busy time at work and
so I was much less active.
The themes from the peer coaches and peer mentees were
consistent between pairs and reflected what the opposite member
reported.
Walking Activity
In the peer mentees, mean steps per day increased by 31% from
5428 (SD 2440) to 7115 (SD 1291) steps. The increase in 4 of
the 5 peer mentees exceeded the MCID of 779 steps per day
reported for individuals with a chronic neurological condition
[38] (Figure 2). In all peer mentees, mean active minutes (fairly
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active to very active minutes) per week increased by 42% from
199 (SD 95) to 282 (SD 83) min per week. The change in these
active minutes ranged from a decline of 89 min to an increase
of 193 min per week, in the peer mentees (Figure 3). The MCID
for active minutes in those with PD has yet to be determined.
At baseline, peer mentees were achieving the recommended
daily 30 min of fairly active to very active minutes 43% of the
week (~3/7 days per week). After participating in the
intervention, they were achieving this recommended activity
level 63% of the week (~4/7 days per week).
Figure 2. Peer mentees' initial and post average steps per day.
Figure 3. Peer mentees' initial and post fairly to very active minutes per week.
Self-Efficacy
The mean self-efficacy for peer mentees increased from 66.8
(SD 25.7) points at baseline to 70 (SD 25.9) points post
intervention. Clinically important differences were not
established for this measure.
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Disability
For the LLFDI, the mean score (limitation score) was 72.2 (SD
5.9) points at baseline and increased (improved) to 73.7 (SD
10.0) post intervention. A total of 3 of the 5 peer mentees had
an increase or improvement (1.76-9.28 points); however, these
changes did not exceed the MDC (MDC 90) of 11.62 points,
suggesting that changes in disability were not clinically
meaningful [37].
Discussion
Principal Findings
The purpose of this study was to develop and evaluate the
feasibility, safety, and acceptability of a peer coach training
program and a remote peer-mentored walking program to
promote physical activity for persons with PD. In addition, we
sought to examine preliminary evidence of individual-level
changes in walking activity, self-efficacy, and disability in the
peer mentees. This study revealed that people with PD could
be successfully trained as coaches with the goal of increasing
physical activity in peers with PD. The remote peer-mentored
walking program was feasible with 4 out of the 5 peer pairs
completing all 8 phone calls and most (4 out of the 5) peer
coaches successfully using the mHealth platform to share
walking data. The program was safe with no adverse events
reported during the study period. The peer coach training
program was acceptable with 100% of the coaches reporting
being satisfied to very satisfied with the coaching program and
feasible with 5 out of the 6 peer coaches completing the training
program. Both programs were acceptable to peer coaches and
peer mentees, with 100% recommending peer coach
training/peer-mentored walking program to others with PD.
Clinically meaningful gains in walking occurred in 4 out of the
5 peer mentees with low levels of physical activity (<6000 steps
per day) at baseline, suggesting the potential benefits of a peer
mentoring approach to improve physical activity in persons
with mild to moderate PD who are physically inactive.
Comparison With Prior Work
Peer coaches, in this study, were individuals with PD who were
consistently walking briskly for greater than or equal to 150
min per week, based on the national physical activity guidelines
[11,14]. However, it is unknown if the best person to be a coach
is one who has already reached the targeted goal or one that is
concurrently working on a target goal with the peer mentee.
Sharing both stressful and rewarding experiences creates
successful peer relations; therefore, the optimal walking physical
activity criteria for a peer coach require further exploration [39].
In addition, research regarding the best method to match peer
coaches and mentees is in its infancy [40,41]. Peer mentees
were matched with a peer coach based on sex only, based on
previous successful peer coaching interventions [20,22] and
qualitative data indicating this preference [35]. However, peers
expressed a desire for matching based on other potentially
important characteristics (ie, career, education level, exercise
mode, and geography). Other studies matched peers on
sociocultural characteristics such as race [42,43] and revealed
improvements in glucose control in those with diabetes [42]
and decreased depressive symptoms in breast cancer survivors
[43]. Different forms of peer matching have yet to be directly
compared.
The majority (4 out of the 5) of peer mentees increased their
steps per day (1864-3794 steps per day) and exceeded the MCID
of 779 steps per day suggested for individuals with chronic
progressive neurological disease [37]. Our finding of a 31%
increase in mean steps per day among peer mentees is important
because a 30% deficit has been reported in steps per day in
people newly diagnosed with PD (compared with those without
PD)[8]. The increase in active minutes per week is encouraging
due to the large decline in active minutes per week (nearly 45
min per week) found in a previous 12-month observational study
of walking activity in people with PD [7]. Finally, two of the
peer mentees were no longer categorized as sedentary by week
8 [44]. Although gains in walking cannot be attributed to the
peer mentoring program in this uncontrolled study, these results
suggest the potential of this approach in persons with PD. Larger
controlled trials in PD are needed to determine the effectiveness
of this approach in increasing physical activity.
Although 4 out of the 5 peer mentees did experience increased
daily step averages, there was not a commensurate decrease in
disability. Given the relatively slow progression of PD that
occurs over many years, it is likely that active engagement with
increased levels of physical activity over longer periods would
be necessary to reduce disability. In addition, the responsiveness
of the LLFDI in PD is not known. Given that the intervention
specifically targets walking, measures that focus on
walking-related changes in disability (ie, 6-min walk test,
10-meter walk) may be more responsive and should be included
in future studies.
We targeted self-efficacy through the FitBit friends feature and
through motivational interviewing during phone conversations.
Remote interactions between the peer coach and peer mentee
provided an opportunity for goal setting and feedback on
whether goals were attained. Peer coaches provided affirmations
to increase empowerment and self-management of physical
activity levels while living with PD. Mentees could see the
coaches’ step counts, providing a social comparison and
vicarious experiences that may have contributed to the positive
but small increase in self-efficacy observed over the course of
this study. Further investigation in a larger controlled trial is
necessary to determine if self-efficacy is an important mediator
of change in physical activity levels.
Although other studies have reported successful strategies to
increase physical activity levels in persons with chronic
neurological conditions, they rely on health care professionals
to deliver the intervention. In a study that aimed to increase
physical activity in individuals with multiple sclerosis, the
behavioral coach was a graduate student with expertise in
behavior change and physical activity [45]. A behavioral
intervention delivered by physical therapists in persons with
PD resulted in an increase in physical activity as measured by
activity monitors [46]. Reliance on health care professionals
may be cost-prohibitive for long-term app. A remote
peer-mentoring approach using mHealth technology also allows
for social modeling and shared experiences of living with the
same condition, a potentially important element to facilitate
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meaningful lifestyle changes over the long term [27,47]. The
use of remote peers, rather than health care professionals, offers
a potentially cost-effective and scalable option to reduce
sedentary behavior in those with PD and other chronic
neurological conditions [48]. Embedding peer coaching within
a preexisting health care structure (eg, partnering with physical
therapists, neurologists, or movement disorder specialists) may
optimize broader implementation and requires further
investigation [49].
Limitations
There are several limitations of this study. Considering the
long-term nature of PD, the feasibility of peer coaching was
examined over a relatively short period (8 weeks). The long-term
feasibility of peer coaching in PD requires further investigation.
In addition, this study did not have a control group; therefore,
the increases in physical activity cannot be attributed to the peer
coaching intervention. In addition, our sample was small, highly
educated, and lacking in racial diversity; therefore, the results
may not be generalizable to the broader population of people
with PD. Selection bias may also limit generalizability of our
results as participants were volunteers interested in participating
in an exercise study. Although consumer-based activity trackers
(FitBit) have been shown to be reasonably accurate in measuring
step counts in the healthy population, the accuracy in those with
PD has not been established [50]. Despite this limitation,
waist-worn commercially available accelerometers are
ecologically valid tools that are supported for use in clinical
trials assessing walking activity in those with neurological
conditions [51].
Conclusions
Training people with PD to provide coaching targeting physical
activity in persons with PD is a feasible approach. In addition,
a remotely delivered peer-mentored walking program using
mHealth technology is a feasible, safe, and acceptable approach
in persons with mild to moderate PD. Larger controlled trials
over longer periods are needed to further investigate the effect
of peer coaching on increasing physical activity with the goal
of improving function and reducing disability in those with PD.
 
Acknowledgments
This study is supported by Boston Roybal Center for Active Lifestyle Interventions (RALI Boston), Grant #P30 AG048785, and
the American Parkinson Disease Association, Massachusetts chapter. The authors would like to thank Nicole Sullivan, SOT, for
her assistance with data management and data collection and Nick Wendel, DPT, for his assistance with data collection. Additionally,
the authors would like to thank the participants in this study for their time, effort, and insights.
Conflicts of Interest
None declared.
References
1. Goodwin VA, Richards SH, Taylor RS, Taylor AH, Campbell JL. The effectiveness of exercise interventions for people
with Parkinson's disease: a systematic review and meta-analysis. Mov Disord 2008 Apr 15;23(5):631-640. [doi:
10.1002/mds.21922] [Medline: 18181210]
2. Fisher BE, Wu AD, Salem GJ, Song J, Lin CJ, Yip J, et al. The effect of exercise training in improving motor performance
and corticomotor excitability in people with early Parkinson's disease. Arch Phys Med Rehabil 2008 Jul;89(7):1221-1229
[FREE Full text] [doi: 10.1016/j.apmr.2008.01.013] [Medline: 18534554]
3. Frazzitta G, Balbi P, Maestri R, Bertotti G, Boveri N, Pezzoli G. The beneficial role of intensive exercise on Parkinson
disease progression. Am J Phys Med Rehabil 2013 Jun;92(6):523-532. [doi: 10.1097/PHM.0b013e31828cd254] [Medline:
23552330]
4. Alberts JL, Linder SM, Penko AL, Lowe MJ, Phillips M. It is not about the bike, it is about the pedaling: forced exercise
and Parkinson's disease. Exerc Sport Sci Rev 2011 Oct;39(4):177-186. [doi: 10.1097/JES.0b013e31822cc71a] [Medline:
21799425]
5. Venkataraman V, Donohue SJ, Biglan KM, Wicks P, Dorsey ER. Virtual visits for Parkinson disease: a case series. Neurol
Clin Pract 2014 Apr;4(2):146-152 [FREE Full text] [doi: 10.1212/01.CPJ.0000437937.63347.5a] [Medline: 24790799]
6. Dontje ML, de Greef MH, Speelman AD, van Nimwegen M, Krijnen WP, Stolk RP, et al. Quantifying daily physical activity
and determinants in sedentary patients with Parkinson's disease. Parkinsonism Relat Disord 2013 Oct;19(10):878-882. [doi:
10.1016/j.parkreldis.2013.05.014] [Medline: 23769178]
7. Cavanaugh JT, Ellis TD, Earhart GM, Ford MP, Foreman KB, Dibble LE. Capturing ambulatory activity decline in
Parkinson's disease. J Neurol Phys Ther 2012 Jun;36(2):51-57 [FREE Full text] [doi: 10.1097/NPT.0b013e318254ba7a]
[Medline: 22592060]
8. Lord S, Godfrey A, Galna B, Mhiripiri D, Burn D, Rochester L. Ambulatory activity in incident Parkinson's: more than
meets the eye? J Neurol 2013 Dec;260(12):2964-2972. [doi: 10.1007/s00415-013-7037-5] [Medline: 23900754]
9. Shulman LM, Katzel LI, Ivey FM, Sorkin JD, Favors K, Anderson KE, et al. Randomized clinical trial of 3 types of physical
exercise for patients with Parkinson disease. J Am Med Assoc Neurol 2013 Feb;70(2):183-190 [FREE Full text] [doi:
10.1001/jamaneurol.2013.646] [Medline: 23128427]
JMIR Mhealth Uhealth 2018 | vol. 6 | iss. 2 | e42 | p.10http://mhealth.jmir.org/2018/2/e42/
(page number not for citation purposes)
Colón-Semenza et alJMIR MHEALTH AND UHEALTH
XSL•FO
RenderX
10. Tomlinson CL, Patel S, Meek C, Herd CP, Clarke CE, Stowe R, et al. Physiotherapy versus placebo or no intervention in
Parkinson's disease. Cochrane Database Syst Rev 2013 Sep 10(9):CD002817. [doi: 10.1002/14651858.CD002817.pub4]
[Medline: 24018704]
11. Garber CE, Blissmer B, Deschenes MR, Franklin BA, Lamonte MJ, Lee IM, American College of Sports Medicine. American
College of Sports Medicine position stand. Quantity and quality of exercise for developing and maintaining cardiorespiratory,
musculoskeletal, and neuromotor fitness in apparently healthy adults: guidance for prescribing exercise. Med Sci Sports
Exerc 2011 Jul;43(7):1334-1359. [doi: 10.1249/MSS.0b013e318213fefb] [Medline: 21694556]
12. Ellis T, Motl RW. Physical activity behavior change in persons with neurologic disorders: overview and examples from
Parkinson disease and multiple sclerosis. J Neurol Phys Ther 2013 Jun;37(2):85-90. [doi: 10.1097/NPT.0b013e31829157c0]
[Medline: 23632452]
13. van der Kolk NM, King LA. Effects of exercise on mobility in people with Parkinson's disease. Mov Disord 2013 Sep
15;28(11):1587-1596. [doi: 10.1002/mds.25658] [Medline: 24132847]
14. Nelson ME, Rejeski WJ, Blair SN, Duncan PW, Judge JO, King AC, et al. Physical activity and public health in older
adults: recommendation from the American College of Sports Medicine and the American Heart Association. Med Sci
Sports Exerc 2007 Aug;39(8):1435-1445. [doi: 10.1249/mss.0b013e3180616aa2] [Medline: 17762378]
15. Benka Wallén M, Franzén E, Nero H, Hagströmer M. Levels and patterns of physical activity and sedentary behavior in
elderly people with mild to moderate Parkinson disease. Phys Ther 2015 Aug;95(8):1135-1141. [doi: 10.2522/ptj.20140374]
[Medline: 25655884]
16. Ridgel AL, Walter BL, Tatsuoka C, Walter EM, Colón-Zimmermann K, Welter E, et al. Enhanced exercise therapy in
Parkinson's disease: a comparative effectiveness trial. J Sci Med Sport 2016 Jan;19(1):12-17 [FREE Full text] [doi:
10.1016/j.jsams.2015.01.005] [Medline: 25709055]
17. Ellis T, Boudreau JK, DeAngelis TR, Brown LE, Cavanaugh JT, Earhart GM, et al. Barriers to exercise in people with
Parkinson disease. Phys Ther 2013 May;93(5):628-636 [FREE Full text] [doi: 10.2522/ptj.20120279] [Medline: 23288910]
18. Hirsch MA, Iyer SS, Englert D, Sanjak M. Promoting exercise in Parkinson's disease through community-based participatory
research. Neurodegener Dis Manag 2011 Oct;1(5):365-377 [FREE Full text] [Medline: 22545069]
19. Ginis KA, Nigg CR, Smith AL. Peer-delivered physical activity interventions: an overlooked opportunity for physical
activity promotion. Transl Behav Med 2013 Dec;3(4):434-443 [FREE Full text] [doi: 10.1007/s13142-013-0215-2] [Medline:
24294332]
20. Peersforprogress. Peers For Progress, Peer Support Around the World URL: http://peersforprogress.org/ [accessed 2017-01-06]
[WebCite Cache ID 6qUbJdPH6]
21. Lindner H, Menzies D, Kelly J, Taylor S, Shearer M. Coaching for behaviour change in chronic disease: a review of the
literature and the implications for coaching as a self-management intervention. Aust J Prim Health 2003;9(3):177-185. [doi:
10.1071/PY03044]
22. Parent N, Fortin F. A randomized, controlled trial of vicarious experience through peer support for male first-time cardiac
surgery patients: impact on anxiety, self-efficacy expectation, and self-reported activity. Heart Lung 2000;29(6):389-400.
[doi: 10.1067/mhl.2000.110626] [Medline: 11080319]
23. Tudor-Locke C. Promoting lifestyle physical activity: experiences with the first step program. Am J Lifestyle Med 2009
Jul 01;3(1 Suppl):508-548 [FREE Full text] [doi: 10.1177/1559827609331710] [Medline: 20161372]
24. Castro CM, Pruitt LA, Buman MP, King AC. Physical activity program delivery by professionals versus volunteers: the
TEAM randomized trial. Health Psychol 2011 May;30(3):285-294 [FREE Full text] [doi: 10.1037/a0021980] [Medline:
21553972]
25. Buman MP, Giacobbi Jr PR, Dzierzewski JM, Aiken Morgan A, McCrae CS, Roberts BL, et al. Peer volunteers improve
long-term maintenance of physical activity with older adults: a randomized controlled trial. J Phys Act Health 2011 Sep;8
Suppl 2:S257-S266 [FREE Full text] [Medline: 21918240]
26. Ellis T, Cavanaugh JT, Earhart GM, Ford MP, Foreman KB, Fredman L, et al. Factors associated with exercise behavior
in people with Parkinson disease. Phys Ther 2011 Dec;91(12):1838-1848 [FREE Full text] [doi: 10.2522/ptj.20100390]
[Medline: 22003171]
27. Ashford S, Edmunds J, French DP. What is the best way to change self-efficacy to promote lifestyle and recreational physical
activity? A systematic review with meta-analysis. Br J Health Psychol 2010 May;15(Pt 2):265-288. [doi:
10.1348/135910709X461752] [Medline: 19586583]
28. Bandura A. Health promotion by social cognitive means. Health Educ Behav 2004 Apr;31(2):143-164. [doi:
10.1177/1090198104263660] [Medline: 15090118]
29. Deci EL. Intrinsic Motivation and Self-Determination in Human Behavior. New York: Plenum Press; 1985.
30. Plotnikoff RC, Johnson ST, Luchak M, Pollock C, Holt NL, Leahy A, et al. Peer telephone counseling for adults with type
2 diabetes mellitus: a case-study approach to inform the design, development, and evaluation of programs targeting physical
activity. Diabetes Educ 2010;36(5):717-729. [doi: 10.1177/0145721710376327] [Medline: 20668214]
31. Parkinson's Foundation. Parkinson. URL: http://www.parkinson.org/ [accessed 2017-10-30] [WebCite Cache ID 6ubRtty5E]
32. Apdaparkinson. American Parkinson Disease Association: Hope in Progress URL: https://www.apdaparkinson.org/ [accessed
2017-10-30] [WebCite Cache ID 6ubSNQqKC]
JMIR Mhealth Uhealth 2018 | vol. 6 | iss. 2 | e42 | p.11http://mhealth.jmir.org/2018/2/e42/
(page number not for citation purposes)
Colón-Semenza et alJMIR MHEALTH AND UHEALTH
XSL•FO
RenderX
33. Davis Phinney Foundation. Davisphinneyfoundation. URL: https://www.davisphinneyfoundation.org/ [accessed 2017-10-30]
[WebCite Cache ID 6ubSTmH3M]
34. Fitbit. Fitbit Zip TM Wireless Activity Tracker URL: https://www.fitbit.com/zip [accessed 2018-02-02] [WebCite Cache
ID 6wwBLCZvI]
35. Barg FK, Weiner MG, Joseph S, Pandit K, Turner BJ. Qualitative analysis of peer coaches' experiences with counseling
African Americans about reducing heart disease risk. J Gen Intern Med 2012 Feb;27(2):167-172 [FREE Full text] [doi:
10.1007/s11606-011-1883-6] [Medline: 21953326]
36. McAuley E, Blissmer B, Katula J, Duncan TE. Exercise environment, self-efficacy, and affective responses to acute exercise
in older adults. Psychol Health 2000 May;15(3):341-355. [doi: 10.1080/08870440008401997]
37. Beauchamp MK, Bean JF, Ward RE, Kurlinski LA, Latham NK, Jette AM. How should disability be measured in older
adults? An analysis from the Boston Rehabilitative Impairment Study of the Elderly. J Am Geriatr Soc 2015
Jun;63(6):1187-1191 [FREE Full text] [doi: 10.1111/jgs.13453] [Medline: 26032351]
38. Motl RW, Pilutti LA, Learmonth YC, Goldman MD, Brown T. Clinical importance of steps taken per day among persons
with multiple sclerosis. PLoS One 2013;8(9):e73247 [FREE Full text] [doi: 10.1371/journal.pone.0073247] [Medline:
24023843]
39. Sabir M, Pillemer K, Suitor J, Patterson M. Predictors of successful relationships in a peer support program for Alzheimer's
caregivers. Am J Alzheimers Dis Other Demen 2003;18(2):115-122. [doi: 10.1177/153331750301800211] [Medline:
12708227]
40. Rogers EA, Hessler DM, Bodenheimer TS, Ghorob A, Vittinghoff E, Thom DH. Diabetes peer coaching: do “better patients”
make better coaches? Diabetes Educ 2014;40(1):107-115. [doi: 10.1177/0145721713513178] [Medline: 24258250]
41. Hartzler AL, Taylor MN, Park A, Griffiths T, Backonja U, McDonald DW, et al. Leveraging cues from person-generated
health data for peer matching in online communities. J Am Med Inform Assoc 2016 May;23(3):496-507 [FREE Full text]
[doi: 10.1093/jamia/ocv175] [Medline: 26911825]
42. Lu Q, You J, Man J, Loh A, Young L. Evaluating a culturally tailored peer-mentoring and education pilot intervention
among Chinese breast cancer survivors using a mixed-methods approach. Oncol Nurs Forum 2014 Nov 01;41(6):629-637
[FREE Full text] [doi: 10.1188/14.ONF.629-637] [Medline: 25355018]
43. Long JA, Jahnle EC, Richardson DM, Loewenstein G, Volpp KG. Peer mentoring and financial incentives to improve
glucose control in African American veterans: a randomized trial. Ann Intern Med 2012 Mar 20;156(6):416-424 [FREE
Full text] [doi: 10.7326/0003-4819-156-6-201203200-00004] [Medline: 22431674]
44. Tudor-Locke C, Craig CL, Brown WJ, Clemes SA, De Cocker K, Giles-Corti B, et al. How many steps/day are enough?
For adults. Int J Behav Nutr Phys Act 2011 Jul 28;8:79 [FREE Full text] [doi: 10.1186/1479-5868-8-79] [Medline: 21798015]
45. Motl RW, Dlugonski D. Increasing physical activity in multiple sclerosis using a behavioral intervention. Behav Med 2011
Oct;37(4):125-131. [doi: 10.1080/08964289.2011.636769] [Medline: 22168329]
46. van Nimwegen M, Speelman AD, Overeem S, van de Warrenburg BP, Smulders K, Dontje ML, ParkFit Study Group.
Promotion of physical activity and fitness in sedentary patients with Parkinson's disease: randomised controlled trial. Br
Med J 2013 Mar 01;346:f576 [FREE Full text] [Medline: 23457213]
47. Wicks P, Massagli M, Frost J, Brownstein C, Okun S, Vaughan T, et al. Sharing health data for better outcomes on
PatientsLikeMe. J Med Internet Res 2010;12(2):e19 [FREE Full text] [doi: 10.2196/jmir.1549] [Medline: 20542858]
48. Hirsch MA. Community-based rehabilitation for Parkinson's disease: from neurons to neighborhoods. Parkinsonism Relat
Disord 2009 Dec;15 Suppl 3:S114-S117. [doi: 10.1016/S1353-8020(09)70795-3] [Medline: 20082969]
49. van der Eijk M, Faber MJ, Aarts JW, Kremer JA, Munneke M, Bloem BR. Using online health communities to deliver
patient-centered care to people with chronic conditions. J Med Internet Res 2013 Jun;15(6):e115 [FREE Full text] [doi:
10.2196/jmir.2476] [Medline: 23803284]
50. Kooiman TJ, Dontje ML, Sprenger SR, Krijnen WP, van der Schans CP, de Groot M. Reliability and validity of ten consumer
activity trackers. BMC Sports Sci Med Rehabil 2015;7:24 [FREE Full text] [doi: 10.1186/s13102-015-0018-5] [Medline:
26464801]
51. Motl RW, Sandroff BM, Sosnoff JJ. Commercially available accelerometry as an ecologically valid measure of ambulation
in individuals with multiple sclerosis. Expert Rev Neurother 2012 Sep;12(9):1079-1088. [doi: 10.1586/ern.12.74] [Medline:
23039387]
Abbreviations
LLFDI: Late Life Function and Disability Instrument
MCID: minimally clinically important difference
MDC: minimal detectable change
mHealth: mobile health
MOCA: Montreal Cognitive Assessment
PD: Parkinson disease
JMIR Mhealth Uhealth 2018 | vol. 6 | iss. 2 | e42 | p.12http://mhealth.jmir.org/2018/2/e42/
(page number not for citation purposes)
Colón-Semenza et alJMIR MHEALTH AND UHEALTH
XSL•FO
RenderX
Edited by C Dias; submitted 19.05.17; peer-reviewed by V Penichet, P van Wyk, C Chu; comments to author 08.06.17; revised version
received 30.10.17; accepted 14.12.17; published 16.02.18
Please cite as:
Colón-Semenza C, Latham NK, Quintiliani LM, Ellis TD
Peer Coaching Through mHealth Targeting Physical Activity in People With Parkinson Disease: Feasibility Study
JMIR Mhealth Uhealth 2018;6(2):e42
URL: http://mhealth.jmir.org/2018/2/e42/ 
doi:10.2196/mhealth.8074
PMID:
©Cristina Colón-Semenza, Nancy K Latham, Lisa M Quintiliani, Terry D Ellis. Originally published in JMIR Mhealth and
Uhealth (http://mhealth.jmir.org), 16.02.2018. This is an open-access article distributed under the terms of the Creative Commons
Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction
in any medium, provided the original work, first published in JMIR mhealth and uhealth, is properly cited. The complete
bibliographic information, a link to the original publication on http://mhealth.jmir.org/, as well as this copyright and license
information must be included.
JMIR Mhealth Uhealth 2018 | vol. 6 | iss. 2 | e42 | p.13http://mhealth.jmir.org/2018/2/e42/
(page number not for citation purposes)
Colón-Semenza et alJMIR MHEALTH AND UHEALTH
XSL•FO
RenderX
